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METHOD, APPARATUS, AND SYSTEM FOR
ACCESSING TO A MOBILE

COMMUNICATION NETWORK

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/785,357, filed on Mar. 5, 2013, which i1s a
continuation of International Application No. PCT/CN2011/
0788935, filed on Aug. 25, 2011, which claims priority to
Chinese Patent Application No. 201110033952 X, filed on
Jan. 31, 2011. The afore-mentioned patent applications are
hereby incorporated by reference 1n their entireties.

TECHNICAL FIELD

The present application relates to the field of communi-
cation technology, and specifically to a method, apparatus,

and system for accessing to a mobile communication net-
work.

BACKGROUND

With the continuous expansions of the scale of mobile
communication network and the development of miniatur-
1ization of base stations, the number of network elements
needed to be maintamned by the operators 1s increasing
rapidly, and the cost for maintenance 1s growing as well. To
this end, a self-organization network (SON) mechanism 1s
proposed which 1s mtended to achieve a purpose of saving
operating cost by realizing automation as much as possible
in the phases of planning, deployment, operation and main-
tenance for the mobile communication network.

For the convenience of research and standardization on
problems, the prior art defines a series of use cases for SON
Standardization, and discusses corresponding solutions for
cach cases. Mobility Load Balance (MLB) 1s one of the
solutions which 1s mainly used to solve the problem
occurred 1n the course of automatically configuring and
optimizing mobility-related parameters, the mobaility-related
parameters covers switching and cell reselection parameters.
In terms of MLB, first, 1t 1s often important to precisely
estimate information about the load of a cell, then exchange
information by interfaces among the nodes, acquire infor-
mation about the load of adjacent cells (also known as
neighbor cells). Based on the load conditions of the adjacent
cells along with certain algorithms and principles, the net-
work modifies the parameters between the serving cell and
respective adjacent cells, which may cause a terminal to
reselect and switch to another cell. Thus, the load of the
whole network will be more evenly distributed. Accordingly,
the purpose of improving the capacity of a network, increas-
ing the success rate for user access and reducing access
delay will be achieved finally.

The existing MLB technology 1s mainly to migrate the

users 1 an overloaded cell to an adjacent cell having a
lighter load, which particularly can be realized by adjusting
switching parameters. For instance, a virtual parameter T _
can be used to adjust cell selection performed by users as
follows:

X('H) — arg[naXPcDLc(_)Ha G){:) ) Tc
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wherein X(u) stands for the signal strength. It can be seen
from the equation that the signal strength X(u) turns weaker

when the parameter T . gets smaller, while the signal strength
X(u) turns stronger when the parameter T . gets larger. Since
the cell selection performed by a user 1s dependent on the
signal strength, the parameter T of a certain cell can be
reduced when the load of this cell 1s larger than a predeter-
mined threshold value. As such, the user of this cell waill
select an adjacent cell when he performs cell reselection,
thereby the load of this cell can be mitigated. In contrast,
when the load of a certain cell 1s smaller than a predeter-
mined threshold value, the parameter T . of this cell will be
increased. As such, users of adjacent cells will select this cell
when they perform cell reselection, thereby more users may
access to this cell.

In the course of research and practice of prior art, the
inventor ol the present disclosure discovers that when a
plurality of users gather in some certain cells, though the call
dropping rate/blocking rate can be reduced by forcing some
users to switch to adjacent cells by means of adjusting
switching parameters, spectral efliciency may correspond-
ingly be reduced at the same time, especially when the user
1s relative far from the adjacent cell, the spectral efliciency
1s reduced more significantly, which may lead to a worse
user experience.

SUMMARY

The embodiments of the present disclosure 1s to provide
a method, apparatus and system for accessing to a mobile
communication network, which may enhance the spectral
clliciency when reduced call dropping rate/blocking rate 1s
ensured.

A method for accessing to a mobile communication
network, comprising acquiring a session matching level for
cach cell, which 1s acquired by calculating a session type of
a session 1itiated by a user terminal as needed, a session
data rate available to the user terminal 1n each cell and load
balance parameters of said each cell; accessing to a cell
selected based on the acquired session matching level for
cach cell.

A method for accessing to a mobile communication
network, comprising acquiring a session type of a session
initiated by a user terminal as needed, a session data rate
available to the user terminal 1in serving cell and load balance
parameters of the serving cell; calculating the session match-
ing level for the serving cell based on the acquired session
type, session data rate available to the user terminal 1n the
serving cell and load balance parameters of the serving cell;
transmitting the session matching level to the user terminal
so that the user terminal accesses to a cell selected according
to the received session matching level for each cell; or
acquiring session matching levels transmitted by other cells,
selecting, according to the session matching levels of the
serving cell and other cells, a cell for the user terminal, and
notifying the user terminal of the selected cell so as to access
to the selected cell by the user terminal.

A user terminal, comprising an acquisition unit configured
to acquire the session matching level for each cell which 1s
calculated according to a session type of a session nitiated
by a user terminal as needed, a session data rate available to
the user terminal 1n each cell and load balance parameters of
said each cell; an access unit configured to select a cell to
access according to the session matching level for said each
cell which 1s acquired by the acquisition unit.

A network-side device, comprising an acquisition unit for
acquiring a session type of a session initiated by a user
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terminal as needed, a session data rate available to user
terminal 1n the serving cell and load balance parameters of
serving cell; a calculating unit configured to calculate the
session matching level for the serving cell according to the
acquired session type, the session data rate available to the
user terminal 1n the serving cell and load balance parameters
of the serving cell; a transmission unit configured to transmut
the session matching level to the user terminal so that the
user terminal accesses to a cell selected according to the
received session matching level for each cell; or to acquire
the session matching levels transmitted by other cells, select
a cell for the user terminal based on the session matching
levels for the serving cell and other cells, and notily the user
terminal of the selected cell for the user terminal to access.

A communication system comprises a user terminal and at
least two network-side devices. The user terminal 1s con-
figured to acquire a session type ol a session initiated by
itseltf as needed, a session data rate available to itself 1n each
cell and load balance parameters of said each cell, to
calculate the session matching level for each cell based on
the session type, the session data rate available to 1itself in
cach cell and the load balance parameters of said each cell,
and to access to a cell selected based on the session matching
level for said each cell; each of the network-side devices 1s
configured to transmit to the user terminal the session data
rate available to the user terminal 1n the cell to which the
network-side device belongs and the load balance param-
cters of the cell to which the network-side device belongs.

A communication system comprises a user terminal and at
least two network-side devices. The user terminal 1s con-
figured to acquire a session matching level transmaitted by
each cell, and to access to a cell selected based on the session
matching level for said each cell; each of the network-side
devices 1s configured to acquire a session type of the
sessions 1nitiated by the user terminal as needed, a session
data rate available to the user terminal 1n the cell to which
the network-side device belongs and load balance param-
cters of the cell to which the network-side device belongs,
to calculate the session matching level for the serving cell
based on the acquired session type, the session data rate
available to the user terminal in the cell to which the
network-side device belongings and load balance param-
cters of the cell to which the network-side device belongs,
and to transmit the session matching level to the user
terminal.

A communication system comprises a user terminal and at
least two network-side devices. The user terminal 1s con-
figured to receive a notification transmitted by the network-
side devices where the user terminal 1s located, the notifi-
cation indicating the cell selected for the user terminal, and
to access to the cell selected according to the notification;
cach of the network-side devices 1s configured to acquire a
session type of a session initiated by the user terminal as
needed, a session data rate available to the user terminal 1n
the serving cell and load balance parameters of the serving
cell, to calculate the session matching level for the serving
cell based on the acquired session type, session data rate
available to the user terminal within the serving cell and load
balance parameters of the serving cell, to acquire the session
matching levels transmitted by other cells, to select a cell for
the user terminal according to the session matching level for
the serving cell and the other cells, and to notify the user
terminal of the selected cell.

The embodiments of the present disclosure calculate the
session matching level for each cell based on a session type,
a session data rate available to the user terminal within each
cell and load balance parameters for each cell, so that the
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4

user terminal can flexibly select an appropriate cell for
accessing based on the session matching level, so as to adapt
to various network load conditions. Since the user terminal
can select the most appropriate cell i the current network
for accessing, the occurrence of a poor quality of conver-
sation caused by accessing to an overloaded cell can be

avoided, which 1s beneficial for reducing the call dropping
rate/blocking rate and increasing the spectral efliciency.

BRIEF DESCRIPTION OF THE DRAWING

In order to clearly illustrate the technical solutions 1n the
embodiments of the present application, the accompanying
drawings, which will be necessarily used 1n the description
of the embodiments, will be explained. It 1s apparent for
those skills 1n the art that the figures described below, from
which some other figures can also be derived without any
creative practice, are merely some embodiments of the
present disclosure.

FIG. 1 1s a flowchart of a method for accessing to a mobile
communication network according to the first embodiment
of the present disclosure;

FIG. 2 1s a flowchart of a method for accessing to a mobile
communication network according to the second embodi-
ment of the present disclosure;

FIG. 3 1s a flowchart of a method for accessing to a mobile
communication network according to the fifth embodiment
of the present disclosure;

FIG. 4 1s a flowchart of a method for accessing to a mobile
communication network according to the sixth embodiment
of the present disclosure;

FIG. 5A 1s a structural schematic of a user terminal
according to the embodiments of the present disclosure;

FIG. 3B 1s another structural schematic of a user terminal
according to the embodiments of the present disclosure;

FIG. 6A 1s a structural schematic of the network-side
device according to the embodiments of the present disclo-
sure; and

FIG. 6B 1s another schematic of the network-side device
according to the embodiments of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, the technical solutions of the embodiments 1n
the present disclosure will be clearly and fully described in
combination with the drawings of the embodiments of the
present disclosure. It 1s apparent that the embodiments
described herein are merely parts, but not all, of the possible
embodiments of the present disclosure. All the other
embodiments, which are derived by those skilled in the art
based on the embodiments of the present disclosure without
any creative practice, will fall within the protection scope of
the present disclosure.

The present application relates to a method, apparatus and
system for accessing to a mobile communication network,
which will be explained in detail as follows respectively.

Embodiment 1

This embodiment will be described from the perspective
of a user terminal. Specifically, the user terminal may refer
to a mobile phone, a laptop, a personal computer (PC) and
the like.

A method for accessing to a mobile communication
network comprises acquiring a session matching level for
cach cell, and accessing to a cell selected based on the
session matching level for said each cell. In this embodi-
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ment, the session matching level 1s acquired based on a
session type of a session initiated by a user terminal as
needed, a session data rate available to the user terminal in
cach cell and load balance parameters of said each cell.

FIG. 1 depicts a particular flow as follows.

At 101, a session matching level for each cell 1s acquired.
The session matching level therein 1s dertved by calculating
a session type ol a session initiated by a user terminal as
needed, a session data rate (corresponding to the signal
strength) available to the user terminal in each cell and load
balance parameters of each cell. For instance, any one of the
following methods can be used to acquire the session
matching level for each cell.

(1) The session matching level can calculate by a user
terminal 1n a method of: acquiring a session type of a session
initiated by a user terminal as needed, a session data rate
available to the user terminal 1n each cell and load balance
parameters ol each cell, according to which the session
matching level for each cell can be calculated respectively.

For example, a session type of a session mitiated by a user
terminal as needed will be obtained. Then, according to the
session type, 1t will be dernived a Radio Access Technology
(RAT) session support level of the session type 1n each cell,
a session data rate available to the user terminal 1n each cell
and load balance parameters for each cell. In this embodi-
ment, the load balance parameters include switching factor
and frequency migration factor and the like. Thereatfter, the
user terminal calculates the session matching level for each
cell according to the RAT session support level for each cell,
the session data rate available to the user terminal 1 each
cell, switching and frequency migration factors in each cell
and the like, which can be expressed as the following
CXPression:

Ms,-:':,,u — r-:zr,sR C,H( 1 +ac,ss_a .:f,,h-:});

wherein M, _, the session matching level obtained when
user terminal U conducts session S in cell C; M, ,, . denotes
the RAT session support level of session S by cell C; R,
denotes the data rate available to user terminal U for session
Sin cell C; a_  denotes the frequency migration factor; a_,,
denotes the switching factor. The session matching level
obtained when the user terminal conducts a session 1n each
cell can be calculated based on the above expression.

In this embodiment, “the session data rate available to the
user terminal” can be calculated based on the Signal to
Interference plus Noise Ratio (SINR) of the path from a user
terminal to a base station and the minimum resource unit
allocated to the session by a cell, which can be expressed as

the following expression:

R

o 14

=W, log-(1 +SINRC?H);

wherein SINR_, stands for the Signal to Interference plus
Noise Ratio of the path from a user terminal to a base station,
W_, stands for the minimum resource unit allocated to the
session S by cell C, which refers to the spectrum resource 1n
the embodiments of the present application.

It 1s important to further explain that, 1n the embodiments
of the present application, the session matching level refers
to the suitability for a cell to serve the session. The RAT
session support level of a cell refers to the level of the
session type being supported by the RAT employed by a cell.

(2) The session matching level can be calculated by a
network-side device in a method of configuring each cell to
calculate its own session matching level based on a session
type of the session initiated by a user terminal as needed, a
session data rate available to the user terminal 1n each cell
and load balance parameters for each cell, and then trans-
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6

mitting the session matching level to the user terminal. That
1s, at this point, for the user end, acquiring the session
matching level for each cell particularly may become:
receiving the session matching levels of respective cells.

For instance, assuming that there are cells C1, C2 and C3
in a network, when the user terminal U needs to conduct a
session S, cell C1 calculates the session matching level
M; .., based on the type of session S, the session data rate
available to the user terminal 1n C1 and the load balance
parameters of cell C1, then the session matching level
M, .1, 1s transmitted to user terminal U; cell C2 calculates
the session matching level M, ., , based on the type of
session S, the session data rate available to the user terminal
in cell C2 and the load balance parameters of cell C2, then
the session matching level M, _, , 1s transmitted to the user
terminal U; similarly, cell C3 calculates the session match-
ing level M, _;,, based on the type of session S, the session
data rate available to the user terminal 1n C3 and the load
balance parameters of C3, then the session matching level
M, .3, 1s transmitted to the user terminal U, and so on.

In this embodiment, 1n order for each cell to calculate its
own session matching level based on a session type of the
session 1itiated by a user terminal as needed, a session data
rate available to the user terminal 1mn each cell and load
balance parameters, the cell 1s configured to: acquire a
session type of the session imitiated by a user terminal as
needed, acquire the RAT session support level of the session
type 1n each cell based on the acquired session type, and
acquire the session data rate available to the user terminal 1n
the serving cell and the load balance parameters of the
serving cell; then calculate 1ts own session matching level
according to these parameters. In this embodiment, the load
balance parameters include switching factor and frequency
migration factor. Note that, for the convenience of descrip-
tion, 1n the embodiments regarding network-side device,
serving cell refers to the cell to which the network-side
device 1s belonging.

It 1s important to clarify that the user terminal can acquire
the session matching level for other adjacent cells, like C2,
C3, only through the resident cell, like C1. Adjacent cells
can exchange information with each other through the
interfaces therebetween, such as the interface X2 of the
Long Term Evolution (LTE) network. Alternately, adjacent
cells can also exchange information with each other via the
centralized controller, such as Radio Network Controller
(RNC).

At 102, a cell selected based on the session matching level
for each cell can be accessed.

For instance, a cell with the highest session matching
level will be selected for accessing. Because the higher the
session matching level 1s, the more the cell 1s suitable for
accessing, and the higher the spectral efliciency is. Further,
if there 1s more than one cell with “the highest session
matching level”, then the one with the lightest load among
them should be selected. Alternately, one of the cells with
“the highest session matching level” can also be randomly
selected or the selection can also be performed according to
other strategies, wherein the strategies can be set according
to practical requirements, and the description thereof will be
omitted herein.

Alternatively, after accessing to the cell with the highest
session matching level, the method may further comprise a
cell with the next highest session matching level 1s selected
to be accessed 1f the access 1s failed.

In this embodiment, the cell with a next highest session
matching level refers to the cell next to the cell with the

highest session matching level when the cells are arranged
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in a descending order according to the session matching
level. For instance, if the cells are arranged according to the
session matching level in a descending order like C1, C2,
C3 ... Cn, C2 can be selected for accessing when the user
terminal failed to access to Cl1.

From above, this embodiment calculates the session
matching level for each cell based on a session type of a
session 1nitiated by a user terminal as needed, a session data
rate available to the user terminal 1n each cell and load
balance parameters of each cell. It 1s possible for the user
terminal to tlexibly select an appropnate cell to access based
on the session matching level, 1 order to accommodate to
various load conditions. Since the user terminal can select
the most appropriate cell in the network to access, the
occurrence of a poor quality of conversation caused by
accessing to an overloaded cell will be avoided, which 1s
beneficial for reducing the call dropping rate/blocking rate
and increasing the spectral efliciency.

Embodiment 2

This embodiment of the present disclosure will be
described from the perspective of a network-side device.
Specifically, the network-side device may refer to a device
like base station of a cell (hereafter, simply referred as cell)
and the like.

A method for accessing to a mobile communication
network comprises: acquiring a session type of a session
iitiated by a user terminal as needed, a session data rate
available to the user terminal 1n the serving cell and load
balance parameters of the serving cell; calculating the ses-
sion matching level for the serving cell based on the
acquired session type, the session data rate available to the
user terminal 1n the serving cell and the load balance
parameters of the serving cell; transmitting the session
matching level to the user terminal so that the user terminal
can access to a cell selected according to the received
session matching level, or selecting a cell for the user
terminal according to the session matching level, notifying,
the user terminal of the selected cell so as to access to the
selected cell by the user terminal. In this embodiment, the
serving cell herein refers to the cell in which the network-
side device resides.

FIG. 2 depicts a particular flow as follows.

At 201, a session type of a session initiated by a user
terminal as needed, a session data rate available to the user
terminal 1n the serving cell and load balance parameters of
the serving cell are acquired.

For example, 1t 1s possible to acquire the session type of
a session 1nitiated by a user terminal as needed, according to
which a RAT session support level of the session type in
each cell, a session data rate available to the user terminal in
cach cell and load balance parameters for each cell can be
acquired, wherein the load balance parameters include
switching factors, frequency migration factors and the like.

In this embodiment, “the session data rate available to the
user terminal” can be calculated based on the SINR of the
path from the user terminal to a base station and the
mimmum resource unit allocated to the session by the cell,
which can be expressed as the following expression:

R

o2

=W, log-(1 +SINRCEH);

wherein R_,, 1s the data rate of session S available to user
terminal U 1n cell C, SINR_, 1s the Signal to Interference
plus Noise Ratio of the path from the user terminal to a base
station, W__ 18 the minimum resource unit allocated to
session S by cell C.
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At 202, the session matching level for the serving cell can
be calculated based on the acquired session type, session
data rate available to the user terminal 1n the serving cell and
the load balance parameters of the serving cell.

For example, if the RAT session support level of the
serving cell, the session data rate available to the user
terminal 1n the serving cell and the switching factor and
frequency migration factor of the serving cell and the like
have been acquired 1n step 201, 1n the current step (i.e. step
202), 1t 15 possible to calculate the RAT session support level
of the session type in each cell, the session data rate
available to the user terminal 1n the serving cell, switching
factors and frequency migration factors of the serving cell
and the like, which can be expressed as the following
eXpression:

Ms,c,,u - rczr,sRc,u(]‘ +ar:,ss_a c,ha) ;

wherein M, _, the session matching level obtained when
user terminal U conducts a session S; M, , - denotes the RAT
session support level of the session type in each cell; R_,
denotes the data rate of session S available to user terminal
Uin cell C; a_; denotes a frequency migration factor; a
denotes a switching factor.

At 203, the session matching level calculated 1n step 202
can be transmitted to the user terminal, in order for the user
terminal to access to the cell selected based on the receirved
session matching level for each cell.

After the user terminal has recerved the session matching
level transmitted from respective cells 1n the network, an
appropriate cell can be selected for accessing based on the
received session matching level. For instance, a cell with the
highest session matching level can be selected for accessing,
and so on.

Of course, for a purpose of saving network resources, a
cell can also be selected for the user terminal by the
network-side device according to the session matching level,
then the user terminal 1s notified the selected cell 1n order for
the user terminal to access to this cell, that 1s: acquiring
session matching levels transmitted by other cells, selecting
a cell for the user terminal according to the session matching
levels of the serving cell and other cells, notifying the user
terminal of the selected cell so as to access to the selected
cell by the user terminal.

From above, this embodiment discloses that the network-
side device calculates the session matching level for the
serving cell based on the session type of the session mnitiated
by a user terminal as needed, the session data rate available
to the user terminal 1n the serving cell and the load balance
parameters of the serving cell. Then the session matching
level 1s transmitted to the user terminal, so that the user
terminal can flexibly select a suitable cell to access, 1n order
to adapt to various load conditions. Since the user terminal
may select the most appropriate cell in the network to
access, the occurrence of a poor quality of conversation
caused by accessing to an overloaded cell will be avoided,
which 1s beneficial for reducing the call dropping rate/
blocking rate and increasing the spectral efliciency.

chro

Embodiment 3

Further, based on Embodiment 2, in order to control
adverse eflects caused by the switching and improve the
spectral efliciency, 1t 1s possible to adjust load balance
parameters, 1.e. frequency migration factor a_ and switch-
ing factor a_,,,. Thereafter, the session matching level for the
serving cell can be calculated according to the acquired

session type, session data rate available to the user terminal,
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and adjusted frequency migration factor a_ . and switching
factor a_,, ., so that the system can automatically optimize
the cell selection performed by a user. For instance, the
frequency migration factor a_,, will be adjusted if the
spectrum possessed by a cell or the load of a cell changes;
while the switching factor a_,,, will be adjusted 1t sessions
in the cell switches frequently.

(1) Frequency Migration Factor a_

The frequency migration factor a_ . can be adjusted
according to the spectrum resource available 1n the cell; for
instance, particularly in the following way: when the spec-
trum resource available in the cell exceeds a preset first
available spectrum resource threshold value S,,, ., the
frequency migration factor a_ . will be increased according
to the preset strategies; when the spectrum resource avail-
able mm the cell 1s less than a preset second available
spectrum resource threshold value S, ., ., the frequency
migration factor a_ . will be decreased according to the
preset strategies; wherein the first available spectrum
resource threshold value S, . 1s larger than the second
available spectrum resource threshold value S, , . The
switching factor should be adjusted 1n a certain range and
magnitude for adjustment, e.g. the range for adjustment can
be set to —1=a_ <1, and the magnitude for adjustment can
be set to a step of £0.01 at a time when adjusting. Of course,
the first available spectrum resource threshold value S, _,
the second available spectrum resource threshold value
S 0. as well as the range and magnitude for adjustment are
configured according to the conditions of the network.

The adjustment of the frequency migration factora_  will
be explained below by way of example.

The frequency migration factor will be adjusted 11 the
spectrum possessed by a cell or the load of a cell changes.
It will be adjusted according to the spectrum resource
available in a cell S =F, , (1-L_) it the initial value of the
trequency migration factor 1s set to a_ =0, wherem I, _ 1s
the spectrum occupying factor in a cell; L 1s the load of cell
C, O=L _=1.

It indicates that more users can be accepted by the cell if
F,... becomes larger or L becomes smaller. Thus, when
S =S, . the frequency migration factor a_; of the cell
becomes larger so that the session matching level for the cell
becomes larger, and more users will be allowed to access.

It indicates that the number of users which can be
accepted by the cell 1s limited due to a heavier load, 1t F,,
becomes smaller or L becomes larger. Therefore, when
S =S, ., the frequency migration factor a_ . of the cell will
become smaller, so the session matching level for the cell
becomes smaller, accessing performed by users will be
controlled, which will prevent a further aggravation of the
load 1n the cell.

(2) Switching Factor a_,,

The switching factor a_,, can be adjusted according to the
number of switching times for a session in the cell; for
instance, particularly in the following way: when the num-
ber of switching times for a session 1n the cell exceeds a
preset first session switching time threshold value H,, ., the
switching factor a_,, will be decreased according to the
preset strategies; when the number of switching times for the
sessions 1n the cell 1s smaller than a preset second session
switching time threshold value H, ,, the switching factor
a. ;. Will be 1ncreased according to the preset strategies;
wherein the first session switching time threshold value
H_, . 1s larger than the second session switching time thresh-
old value H,,,,. The switching factor a_ ,,, should be adjusted
in a certain range and magnitude for adjustment, e¢.g. the

range for adjustment can be set to -1=a_, =1, and the
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magnitude for adjustment can be set to a step of £0.01 at a
time when adjusting, and so on. Of course, the first session
switching time threshold value H,, .., the second session
switching time threshold value H,, ., the range and magni-
tude for adjustment are configured according to the condi-
tions of the network.

The adjustment of the switching factor a_  will be
explained below by way of example.

The switching factor will be adjusted 1f a session 1n a cell
switches frequently. It will be adjusted according to the
number of times for switching during a period of time T, 1.¢.
the switching frequency

Thﬂ, C

H{:: "
T

it the inmitial value of the switching factor 1s set to a_, =0,
wherein T, _ 1s the value of the switching counter which 1s
used for counting the number of times for switching 1n the
serving cell. For istance, the value of the switching counter
T, . pluses 1 once a switching 1s occurred.

It indicates that the switching of a session 1n this cell 1s
excessively frequent when H =H_, ,. Thus, the switching
tactor a_,,, ot this cell will be reduced, thereby the session
matching level for this cell will become larger, then users
may tend to access to this cell. Thus the switching times can
be controlled in this way.

It indicates that the switching of the session 1n this cell 1s
little when H_<H,,,,. Thus the switching factor a_,,, of this
cell will be increased, thereby the session matching level for
this cell will become smaller, users may tend to access to

adjacent cells. Thus the load of the whole system can be
balanced.

Certainly, the above mentioned adjustment to the fre-
quency migration factor and switching factor not only can be
adapted by the network-side device itself, but can also be
adjusted by a maintainer, 1.e. the values of the frequency
migration factor and switching factor can be set according to
the current conditions of the network, and the description
thereof will be omitted herein.

In this embodiment, the available spectrum resource can
be acquired by acquiring the load information of the serving
cell and adjacent cells; calculating the spectrum resource
available 1n the serving cell and adjacent cells respectively
based on the load information of the serving cell and
adjacent cells.

Further, according to the load information of the serving
cell and adjacent cells, 1t 1s possible to set the first available
spectrum resource threshold value, the second available
spectrum resource threshold value, the first session switch-
ing time threshold value and the second session switching
time threshold value of the serving cell. Or, the first available
spectrum resource threshold value, the second available
spectrum resource threshold value, the first session switch-
ing time threshold value and the second session switching
time threshold value of the serving cell can be acquired from
the Operation Administration and Maintenance (OAM) as
well. Take an example that the network-side device 1s a base
station, particularly: the SON entities of a base station
acquires, by interaction, the load information of the serving
cell and adjacent cells collected 1n a predetermined period of
time T, the load information including the spectrum cur-
rently possessed and corresponding maximum power, occu-
pied spectrum and transmission power; or, the base station
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of the serving cell acquires the load mnformation of adjacent
cells via an centralized controller 1n the network, such as

OAM.
After acquiring the load information of the serving cell

and adjacent cells collected 1n a predetermined period of 5

time I, the base station calculates the resource S_=F, ,
(1-L ) available 1n the cell and adjacent cells based on these
load information, and sets the spectrum adjusting threshold
valueS,, ., ., S, . _andswitching threshold value for adjust-
mentH_, ., H, .. Certainly, the spectrum threshold value for
adjustment S, ., _, S, . and switching threshold value for
adjustment H,, ,, H, . can also be acquired from a central-
1zed controller 1n the network, such as OAM.

Alternatively, 1 this embodiment, the spectrum threshold
value for adjustment can be set to:

. 1 . Ny
S — S+ S — Ay
thrl,c N+IZD ¢ N+1\z :(‘: N+1ﬂ§g ‘:]
“= c=0
. 1 . N2
S — S . — S — S
thrl,c N+IZ; ¢ N+1\z :(‘7 N+1£D ‘7]
€= c=10)

wherein N 1s the number of adjacent cells,

;N
N+1;S‘T

1s an average spectrum resource available 1n the cell,

1 1 N 2
N+1\z :(S‘:_N+1£DS‘:]

1s the square error of the available spectrum resource.

The SON entity of a base station transmits to the users
who resident 1n the serving cell the parameters such as
spectrum factor and switching factor, according to which a
user can calculate the session matching level for the serving,
cell and adjacent cells, then select a cell when the user
requests for a service and needs to 1nitiate a session.

After the cell selection has been performed by the user,
relative base station updates corresponding load informa-
tion, the spectrum factor and switching factor, and performs
statistic on the load information 1n the next period of time T.

From above, the present embodiment not only can
achieve the beneficial eflects of Embodiment 2, but also can
adjust the session matching level for the cell by adaptively
adjusting the load balance parameters, 1.e. the frequency
migration factor a_, and the switching factor a_,,,, in order
to control the number of times that the user migrates and to
reduce the number for switching, so that the load of the
whole system can be balanced, which 1s beneficial for
reducing the call dropping rate/blocking rate, increasing the
spectral efliciency, and thus improve the user experience.

Embodiment 4

Further, based on Embodiment 2, during the process for
selecting a cell, 11 the cell 1s selected but there 1s no spectrum
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resource available due to a heavy load 1n the cell, 1t 1s
possible to borrow spectrum resource from adjacent cells,
1.e. to determine whether there 1s any unused spectrum
resource available in the adjacent cells. If so and the
spectrum resource can satisly the requirements of the ses-
sion conducted by a user, the serving cell may add the
spectrum resource to 1ts own spectrum resource, the spec-
trum resource 1n total will be provided to the session, and be
transmitted in the highest available transmission power. That
1s, based on Embodiment 2, the method for accessing to a
mobile communication network further comprises: acquir-
ing unused spectrum resource available m adjacent cells
when there 1s no spectrum resource available in the serving
cell; providing the unused spectrum resource to the session
when determined that the acquired unused spectrum
resource Irom adjacent cells satisfies the predetermined
requirements of the session.

In this embodiment, when spectrum resource can be
borrowed from adjacent cells, the spectrum resource to be
borrowed should meet the following conditions:

Rt:,u — Wﬂ,slﬂgZ(l + SINRc,H) = erq,s,n

C,H,INAX Lﬂ,.!-{

SINR. , =
= N

wherein R_,, denotes the data rate ot session S available to
user terminal U in cell C, W_ _1s the minimum resource unit
allocated to session S by cell C. In this embodiment, since
the spectrum resource 1s borrowed from adjacent cells, W _
herein specifically refers to the spectrum resource borrowed
trom adjacent cells. P_,, ... 18 the highest transmission
power on the borrowed spectrum incell C, R, ., 1s the rate
required by a user for conducting session S, SINR_,, 1s the
Signal to Interference plus Noise Ratio of the path from user
terminal U to base station C, L_, 1s the path loss from user
terminal U to cell C, N 1s noise.

If there 1s no unused spectrum resource in adjacent cells,

or the unused spectrum resource available cannot satisiy the
requirements of the session, it 1s possible to borrow the used

spectrum resource in adjacent cells. For the borrowing of
used spectrum resource, 1t 1s preferable to select the adjacent
cell having a spectrum with the highest transmission power.
Meanwhile, 1n order to guarantee the interference with the
adjacent cell to be within an acceptable range, it 1s important
to control the transmission power on the borrowed used
spectrum resource. That 1s, the method for accessing to a
mobile communication network further comprises: acquir-
ing the used spectrum resource in adjacent cells of the
serving cell in the case that there 1s no unused spectrum

resource available 1 the adjacent cells, or the unused
spectrum resource available cannot meet the requirements of

the session; providing the used spectrum resource to the
session when the acquired used spectrum resource satisfies
preset strategies. In this embodiment, the preset strategies
can be set according to the requirements of application, e.g.,
the requirements of application can be as follows: when the
unused spectrum resource and used spectrum resource can
be borrowed, these spectrum resource to be borrowed should
satisty the following conditions:
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R, = W, log, (1 + SINR, ) +

P::?HLE:,H
N

Wl logy(1 + SINR. ) = Riequsu

SINR, , =

wherein R'_, denotes the data rate of session S available to
user terminal U 1n cell C, W_ 1s the unused spectrum
resource borrowed from adjacent cells; W'_ 1s the used
spectrum resource 1n adjacent cells; P'_,, 1s the transmission
power on the borrowed used spectrum resource 1n cell C;
R,.. 5. 18 the rate required by the user for conducting a
sesston S, SINR'_ , 1s the Signal to Interference plus Noise
Ratio of the path from the user terminal U to the base station
C, L., 1s the pass loss from the user terminal U to the cell
C, N 1s noise.

It there 1s no appropriate spectrum resource that can be
borrowed by the serving cell, the user terminal will be
informed so that the user terminal can select a cell with a
next highest session matching level to access. If the user
terminal still cannot select an appropriate cell to access after
all the candidate cells have been chosen, the session request
will be rejected, and the blocking rate K, will be updated,
c.g. K . pluses 1,1.e. K_,=K ., +1. When the blocking rate
K _ . reaches the threshold value, 1n order to re-access the
session, 1t 15 possible to expand the spectrum or reallocate
the RAT, e.g. the RAT 1s reconfigured to a higher spectral
elliciency and so on.

From above, in addition to the beneficial effects of
Embodiment 2, this embodiment can further achieve an
advantage that the spectral efliciency can be improve by
migrating borrowed spectrum resource when the cell 1s
overload; only 1n the case that there 1s no spectrum resource
that can be borrowed, the migration of the user terminal waill
be launched, 1.e. perform a conventional switching. Then, it
can be automatically upgraded to a RAT network with a
higher spectral efliciency by expanding spectrum resource or
R AT reallocation for supporting the users, when the network
cannot support the users due to a heavy load. In summary,
this solution can adopted to adaptively solve the problems of
load 1imbalance. The spectral efliciency of the system can be
increased under the case of guaranteeing the performance
index such as call dropping rate/blocking rate. This appli-
cation with 1ts generality can be applied to homogeneous
and heterogeneous networks.

According to the methods provided in the preceding
embodiments, in Embodiments 5 and 6, description will be
taken 1n the situations of, for example, single-RAT and

multi-RAT respectively.

Embodiment 5

In this embodiment, explanations will be carried on 1n the
context of single-RAT. For the case of single RAT, the RAT
session support levels 1 cells are all the same. Thus a
selection of a cell depends on the session data rate available
to the user terminal, the current switching factor and fre-
quency migration factor.

For instance, imn the case of single RAT, the system
comprises three candidates of cells C1, C2 and C3, wherein
the RAT session support levels of these three cells are the
same, which 1s M, .. The data rates of the session S
available to the user terminal U in C1, C2 and C3 are R, ..
R, and R_; . Moreover, the frequency migration factors
of C1, C2 and C3 are a_, ., a_, ., and a_; ;.. The switching
tactors of C1, C2 and C3 are a_, ,,, a.,,, and a_3,,. As
shown 1n FIG. 3, a particular process 1s as follows.
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At 301, when the user terminal U initiates a session S, the
RAT session support level of session S 1n each cell, session
data rate available to the user terminal in each cell, and
parameters such as switching factor and frequency migration
factor of each cell can be acquired based on the session type
of session S particularly by:

(1) with respect to cell Cl—acquiring the RAT session
support level M, , . of session S 1n C1, data rate R, , of
session S available to user terminal U 1n C1, the frequency
migration factor a and switching factor a_, ,,, of C1.

cl.ss
(2) with respect to cell C2—acquiring the RAT session
support level M, ,, . of session S 1n C2, data rate R, , of

session S available to user terminal U 1n C2, the frequency
migration factor a_, .- and switching factor a_, ,, of C2.

(3) with respect to cell C3—acquiring the RAT session
support level M, - of session S in C3, data rate R 5, of
session S available to user terminal U 1n C3, the frequency
migration factor a_; ., and switching factor a_; ;,, of C3.

Particularly, these parameters can be acquired in a manner
that each cell delivers to one another its own RAT session
support level, session data rate available to the user terminal,
switching factor frequency mlgratlon factor and the like,
then RAT session support level, session data rate available to
the user terminal, switching factor, frequency migration
factor and the like will distributed by the cell in which the
user terminal U 1s resident in a broadcast manner, in order
to be received by user terminal U. Also, user terminal U can
1ssue an acquisition request, then the cell in which the user
terminal U 1s resident will distribute corresponding param-
eters to user terminal U according to the acquisition request
alter the request 1s received. Certainly, other methods can be
used, and the description thereof will be omitted herein.

At 302, user terminal U calculates the session matching
level of session S for each cell according to the acquired
RAT session support level in each cell, session data rate
available to the user terminal in each cell, the switching
factor and frequency migration factor of each cell particu-
larly by:

(1) with respect to cell C1—According to the acquired
M, R.,.,a, anda_ , . user terminal U calculates the
session matching level M, ., , of session S in C1 by the
expression M, , =M, . R, , (1+a_  -a_ , ) as:

s.cl i rat,sT el i

cl.ss

Ms,cl?u: }“f:If,SRCl,H(]‘ +ﬂcl,55_ﬂclﬁa)'

(2) with respect to cell C2—According to the acquired
M, ..s» Res s @ o and a_, 5, user terminal U calculates the
session matching level M, , , of session S i C2 by the
expression M, . ,=M, . R (1+aﬂ,:5 ) as:

Fal,.s “C.Jd

:::hf:}

MS,CE L2 — r-:zr,sR c2,u(1 +a.:‘:2 ,ss_a .:':2,,31.9) -

(3) with respect to cell C3—According to the acquired

M R a and a_, ,,,, user terminal U calculates the

Far,s? c3.u? Yol ss
session matching level M, 5, of session S in C3 by the
expression M, _ =M, . R M(l+a a_ ;) as:

Ms.{.c.} i — rcxr,sR ::*3,1.{(1 +d. .3 ,ss_ﬂ .::*3,?19)

It should be further explained that the session matching
level can be also calculated by the network-side device, and
then transmitted to the user terminal. The method of this
calculation will be consistent with the one used on the user
terminal side, see Embodiment 1 for details, and the descrip-
tion thereof will be omitted herein. For the convenience of
description, the following embodiments are explained 1n the
case that the session matching level 1s calculated by user
terminal.

At 303, user terminal U selects the cell with the highest
matching level to access.
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For instance, 11 the session matching level calculated in
step 302 1s: M, _,,»>M__,,>M__, ., the user terminal U
selects the cell corresponding to the M, ., 1.e. C1, to
access.

It should be further explained that 11 there 1s a plurality of 5

cells having the same session matching level, the cell with
the lightest load among them will be selected to access, for
instance, if M, ., , and M, ., ,, are the same, while the load
of cell C1 corresponding to M, _, ,, 1s lighter than that of the
cell C2 corresponding to M, ., ,, the user terminal may
select C1 to access.

At 304, the seclected cell performs Admission Control
(AC). It indicates that the session 1s admitted 1t the access 1s
permitted, then the user terminal U may access to the
selected cell. At this point, the selected cell updates the value
of switching counter 1, _. Then the process ends.

For example, 1f the user selects C1 at step 303, C1 will
take a charge of the admission control on session S initiated
by user terminal U 1n this step (1.e. step 304). If the access
1s permitted, user terminal U will access to C1. Thereaftter,
C1 updates the value ot switching counter T, , .g. adding
1 to T, .. Then, the process ends.

Certainly, 11 the access 1s not permitted, 1.e. the access 1s
tailed, the process will proceed to step 305.

In this embodiment, the switching counter 1s used for
counting the number of switching times within a cell, 1 a
purpose ol adjusting the load balance parameters (specifi-
cally refers to the switching factor of the load balance
parameters). The specific method for adjustment refers to
Embodiment 3, and the description thereotf will be omatted
herein.

At 305, 1f 1t 1s not permitted to access to the selected cell,
the selected cell seeks for unused spectrum resource in
adjacent cells, and judges whether the spectrum resource
sought out can satisly the requirements of session S. If so,
C1 adds the spectrum resource sought out into 1ts own
spectrum resource, and updates the spectrum occupying
tactor I, . . of the cell. Then C1 provides the newly added
spectrum resource to session S, updates the value of switch-
ing counter T,  _. Then, the process ends. It the spectrum
resource sought out cannot satisty the requirements of the
session, user terminal U will be informed to select the cell
with the next highest matching level. Then, the process
proceeds to step 306.

For instance, 1n the case that the selected cell 1s C1, C1
will attempt to find unused spectrum resource available in
adjacent cells due to a lack of spectrum resource 1n C1, when
C1 performs the admission control on session S. If the
spectrum resource available 1n adjacent cells can satisty the
requirements of session S, C1 will adds to 1ts own spectrum
resource list the spectrum resource sought out which can
meet the requirements of session S, update the spectrum
occupying factor I, , . of the cell, and then provide the
newly added spectrum resource to session S. Then, the
process ends. If the spectrum resource available 1n adjacent
cells cannot satisfy session S, C1 will notify the user
terminal U to select the cell with the next highest matching
level. Then the process proceeds to step 306.

At 306, the user terminal judges whether selection for all
the candidate cells have been completed. If not, the cell with
the next highest matching level will be selected, and then
returns to step 304; if so, the session request will be rejected,
or the process will proceed to step 307.

For instance, if the session matching level calculated in
step 302 1s: M, _, .M, ., ,>M_ 5, user terminal U selects
cell C2 with the next highest matching level next to C1, and
then returns back to step 304. If there 1s no appropriate cell
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to access after all the candidate cells have been chosen, the
session request will be rejected, or the process will proceed

to step 307.

At 307, the blocking rate K _ , of each cell will be updated.,
e.g. K . pluses 1,1.e. K_, =K . +1. When the blocking rate
K _ . reaches the threshold value, in order to re-access to the
session S, the spectrum will be expanded or the RAT will be
reallocated, e.g. 1t 1s reconfigured to be the RAT with a
higher spectral efliciency and so on.

From above, this embodiment calculates the session
matching level for each cell according to the RAT session
support level of each cell, session data rate available to the
user terminal 1 each cell and parameters like switching
factor and frequency migration factor of each cell, so that the
user terminal can tlexibly select an approprate cell to access
based on the session matching level for each cell, and
thereby be suitable for various load conditions. Since the
user terminal may select the most appropnate cell 1n the
network to access, the occurrence of a poor quality of
conversation caused by accessing to an overloaded cell will
be avoided, which 1s beneficial for reducing the call drop-
ping rate/blocking rate and increasing the spectral efliciency.

Further, when the cell 1s overloaded, the spectral efli-
ciency can also be improved by borrowing spectrum
resource; the migration of the user terminal will be launched
only when there 1s no spectrum resource that can be bor-
rowed, and when the network cannot support the utilizations
by users due to a heavy load in the network. It can be
automatically upgraded to a RAT network with a higher
spectral efliciency by increasing spectrum resource or RAT
reallocation for supporting the utilizations by users.

In summary, this solution can adaptively solve the prob-
lems caused by load imbalance. The spectral efliciency of a
system can be increased under the case of guaranteeing the
performance index such as call dropping rate/blocking rate.
This application with 1ts generality can be applied to homo-
geneous and heterogeneous networks.

Embodiment 6

In this embodiment, explanations will be made 1n terms of
multi-RAT. In the context of multi-RAT, different RATs have
different support levels for session traflic. Thus, the cell
selection should account for the support level of session
traflic by RAT, i addition to session data rate available to
the user terminal 1n each cell and parameters like the
switching factor and frequency migration factor of each cell.

For instance, imn the context of multi-RAT, the system
comprises three candidate cells of C1, C2 and C3, wherein
the RAT session support levels of these three cells are
M, Mo, and M, . o respectively, the data rate of
session S available to user terminal U 1n C1, C2 and C3 are
R, .» R, and R_; , respectively. Moreover, the frequency
migration factors ot C1, C2 and C3 are a_, ,,, a_,,,, and
a.3 .- 1he switching factors of C1, C2 and C3 are a_, ,,
a5 50 and a_; ;. As shown in FIG. 4, a particular process 1s
as follows.

At 401, when user terminal U 1nitiates a session S, the
RAT session support level of each cell, session data rate
available to the user terminal in each cell, and parameters
like switching factor and frequency migration factor of each
cell can be acquired based on the session type of the session
S particularly by:

(1) with respect to cell Cl—acquiring the RAT session
support level M, , . of session S 1n C1, data rate R, ,, of the
session S available to user terminal U 1n C1, the frequency
migration factor a and switching factor a_, ,,, of CI.

cl.ss
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(2) with respect to cell C2—acquiring the RAT session
support level M, - of session S 1 C2, data rate R, ,, of the
session S available to user terminal U 1 C2, the frequency
migration factor a_, .. and switching factor a_, ,, of C2.

(3) with respect to cell C3—acquiring the RAT session
support level M, ,, . of session S 1n C3, data rate R 5 ,, of the
session S available to user terminal U 1 C3, the frequency
migration factor a_, ;. and switching factor a_, ,, of C3.

Particularly, these parameters can be acquired 1n a manner
that each cell delivers to one another 1ts own RAT session
support level, session data rate available to the user terminal,
switching factor, frequency migration factor and the like,
then the RAT session support level, session data rate avail-
able to the user terminal, switching factor, frequency migra-
tion factor and the like will be distributed by the cell in
which the user terminal U 1s resident in a broadcast manner
in order to be received by user terminal U. Also, user
terminal U can 1ssue an acquisition request, then the cell in
which user terminal U 1s resident can distribute correspond-
ing parameters to user terminal U according to the acquisi-
tion request after the request 1s recerved. Certainly, other
methods can be also used, and the description thereot will be
omitted herein.

At 402, user terminal U calculates the session matching
level of session S for each cell according to the acquired
RAT session support level of session S 1n each cell, session
data rate available to the user terminal in each cell, the
switching factor and frequency migration factor of each cell
particularly by:

(1) with respect to cell C1—According to the acquired
M, ..o Rei,s a0 s and a_; 4., user terminal U calculates the
session matching level M, ., , of session S in C1 by the
expression M =M., . R

s.cl,u rar.s cl,u(l-l-acl,ss_acl,hg) ds.

Ms,cl,,u: raf,sRcl,u(]' +ﬂcl,ss_aclﬁa)'

(2) with respect to cell C2—According to the acquired
M,.. R a. . and a_, ,,, user terminal U calculates the
session matching level M, ., , of session S in C2 by the
(1+a_—a_,,) as:

expression M, . =M, . R

Fal.s™ “C. i

chro

Ms,rﬂ.}u: raf,sRCE ,u(l +ﬂc2,55_ﬂc2,ka) -

(3) with respect to cell C3—According to the acquired
M, ..o Rea,» @ and a s 5, user terminal U calculates the
session matching level M, ; , of session S i C3 by the
expression M, .,=M, .. R_ (1+a_ .—a_;,) as:

FRl.s™ “C.l

cho

MS,GS,,HZ rczr,sRCB ,u(l +ﬂ53,55_ac3,ha)

It should be further explained that the session matching
level can also be calculated by the network-side device, then
transmitted to the user terminal, and the description thereof
will be omitted herein.

At 403, user terminal U selects the cell with the highest
matching level to access. For istance, 1f the session match-
ing level calculated in step 302 1s: M, ,>M_ , >M_ . .
user terminal U selects the cell corresponding to the M, _, ,,,
1.e. C1, to access.

It should be further explained that 1t there 1s a plurality of
cells having the same session matching level, the cell with
the lightest load among them will be selected to access.

At 404, the selected cell performs AC. It indicates that the
session 1s admitted i1f the access 1s permitted, then user
terminal U may access to the selected cell. At this point, the
selected cell updates the value of switching counter T
Then the process ends.

For instance, i the user selects C1 at step 403, C1 will
take a charge of the admission control on session S initiated

by the user terminal U in this step (1.e. step 404). If the
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access 1s permitted, user terminal U will access to CI1.
Thereatter, C1 updates the value ot switching counter T,

e.g. adding 1 to 1, .. Then, the process ends.

Certainly, 1f the access 1s not permitted, 1.e. the access 1s
tailed, the process will proceed to step 305.

In this embodiment, the switching counter 1s used for
counting the number of switching times within a cell, 1 a
purpose of adjusting the load balance parameters (specifi-
cally refers to the switching factor of the load balance
parameters). The specific method for adjustment refers to
Embodiment 3, and the description thereof will be omitted
herein.

At 405, 11 1t 1s not permitted to access to the selected cell,
the selected cell seeks for unused spectrum resource avail-
able 1 adjacent cells having the same RAT (1.e. adjacent
cells with the same RAT), and judges whether the spectrum
resource sought out can satisty the requirements of session
S. If so, C1 adds the spectrum resource sought out nto its
own spectrum resource, and updates the spectrum occupying
tactor I, ,, . of the cell. Then C1 provides the newly added
spectrum resource to session S. Then, the process ends. If the
spectrum resource sought out cannot meet the requirements
of the session, the process will proceed to step 406.

At 406, the selected cell seeks for unused spectrum
resource 1n adjacent cells having different RATs (i.e. adja-
cent cells with different RATs), and judges whether the
spectrum resource sought out can satisiy the requirements of
session S. If so, C1 adds the spectrum resource sought out
into 1ts own spectrum resource, and updates the spectrum
occupying factor F,,, . of the cell. Then C1 provides the
newly added spectrum resource to session S, updates the
value of switching counter T, .. Then, the process ends. If
the spectrum resource sought out cannot satisty the require-
ments of the session, user terminal U will be informed to
select the cell with the next highest matching level. Then, the
process proceeds to step 407.

At 407, the user terminal selects the cell with the next
highest matching level, and then returns to step 404.

I1 there 1s no appropnate cell that can be accessed after all
the candidate cells have been chosen, the session request
will be rejected, or the process will proceed to step 408.

At 408, the blocking rate K _ , of each cell will be updated,
c.g. K . pluses 1,1.e. K_, =K _,+1. When the blocking rate
K_ . reaches the threshold value, the spectrum will be
increased or the RAT will be reallocated, e.g. 1t will be
reconiigured to be the RAT with a higher spectral efliciency
and so on, 1n order to re-access to the session S.

The present example has the same beneficial effects as
Embodiment 5. The difference therebetween 1s that this
embodiment 1s applied to the case of multi-RAT, while
Embodiment 5 1s applied to the case of single RAT.

QP

e

Embodiment 7

In order to implement the methods mentioned above 1n a
better manner, embodiments of the present disclosure pro-
vide a user terminal correspondingly. As shown 1n FIG. SA,
the user terminal comprises acquisition unit 501 and access
unit 502.

The acquisition unit 501 1s configured to acquire a session
matching level for each cell.

The access unit 502 1s configured to access to a cell
selected based on the session matching level for each cell
acquired by the acquisition unit 501.

In this embodiment, the session matching level 1s
acquired based on a session type of the session initiated by
a user terminal as needed, a session data rate (corresponding
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to the signal strength) available to the user terminal 1n each
cell and load balance parameters of each cell. The session
matching level can be calculated either by the user terminal
or the network-side device, 1.e. the acquisition unit 501 1s
particularly configured to acquire the session matching level
for each cell. The session matching level for each cell 1s
acquired based on the session type of the sessions mitiated
by the user terminal as needed, the session data rate avail-
able to the user terminal in each cell and the load balance
parameters of each cell. For instance, each cell can acquire
the session type of the session initiated by the user terminal
as needed, and calculate its own session matching level
based on the RAT session support level of this session type
in each cell, the session data rate available to the user
terminal 1n each cell, switching factors and frequency migra-
tion factors and the like 1n each cell.

Alternately, as shown 1n FIG. 3B, the acquisition unit 501
may also comprise an acquisition sub-unit 5011 and a
processing sub-unit 5012.

The acquisition sub-unit 5011 1s configured to acquire the
session type of a session initiated by the user terminal as
needed, the session data rate available to the user terminal 1n
cach cell and the load balance parameters of each cell.

The processing sub-unit 3012 1s configured to calculate
the session matching level for each cell based on the
acquired session type acquired by the acquisition sub-unit
5011, the session data rate available to the user terminal and
the load balance parameters thereof.

For instance, it can be as follows: an acquisition sub-unit
5011 1s particularly configured to acquire a session type of
the session nitiated by the user terminal as needed, a session
data rate R _ , available to the user terminal in each cell and
load balance parameters of each said cell. In this embodi-
ment, the load balance parameters include frequency migra-
tion factor a_ ; and switching tactor a_,, According to the
type of session, the radio access technology RAT session
support level M__. _ of the session type 1n each cell can be

acquired.

The processing sub-unit 5012 1s particularly configured to
calculate the session matching level 1n each cell according to
the expression of M, _,:M__ =M . R_ (1+a_ . -a_,, ) In
this embodiment, M, _, 1s the session matching level for
cach cell. Please refer to the preceding embodiments for
details, and the description thereof will be omitted herein.

At this point, the access unit 502 1s configured to access
a cell selected according to the session matching level
derived by the processing sub-unit 5012.

Alternatively, the access umt 302 1s particularly config-
ured to select the cells with the highest session matching
level to access.

Alternatively, the access unit 502 1s also configured to
select a cell with the lightest load to be accessed among the
cells with the highest session matching level it there 1s more
than one cell with the highest session matching level. Or, the
access unit 502 1s configured to select randomly any one of
the cells with “the highest session matching level™.

Alternatively, the access unit 502 1s also configured to
select a cell with a next highest session matching level to
access 11 an access failure 1s occurred. In this embodiment,
the cell with a next highest session matching level refers to
the cell next to the cell with the highest session matching
level when the cells are arranged in a descending order
according to session matching level.

The specific embodiments for the abovementioned units
may refer to the preceding embodiments, and the description

thereof will be omitted.
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The user terminal specifically can be a mobile phone, a
laptop or a PC and the like.

From above, this embodiment calculates the session
matching level for each cell according to a session type of
a session 1mtiated by a user terminal as needed, a session
data rate available to the user terminal in each cell and load
balance parameters of each cell, so that the acquisition unit
501 of the user terminal can acquire the session matching
level. After that, the access unit 502 can flexibly select an
appropriate cell to access based on the session matching
level for each cell, 1n order to adapt to various load condi-
tions. Since the user terminal can select the most appropriate
cell in the network to access, the occurrence of a poor quality
ol conversation caused by accessing to an overloaded cell
will be avoided, which 1s beneficial for reducing the call
dropping rate/blocking rate and increasing the spectral ethi-
ci1ency.

Embodiment 8

Correspondingly, the embodiments of the present disclo-
sure also provide a network-side device. As shown 1n FIG.
6A, the network-side device comprises an acquisition unit
601, a calculating unit 602 and a transmission unit 603.

The acquisition unit 601 1s configured to acquire a session
type of a session 1mitiated by the user terminal as needs, a
session data rate available to the user terminal 1n the cell and
load balance parameters of the cell.

The calculating unit 602 1s configured to calculate the
session matching level for the cell based on the session type,
the session data rate available to the user terminal 1n the cell
and the load balance parameters of the cell that are acquired
by the acquisition unit 601.

The transmission unit 603 1s configured to transmit the
session matching level acquired by the calculating unit 602
to the user terminal so that the user terminal can access to a
cell selected according to the session matching level for each
cell.

Certainly, for a purpose of saving network resources, the
network-side device can select a cell for the user terminal
according to the session matching level, then notily the user
terminal of the selected cell so that the user terminal can
access 1o the selected cell. That 1s: the transmission unit 603
1s also configured to acquire the session matching level
transmitted by other cells, select a cell for the user terminal
based on the session matching level for the cell and other
cells, notify the user terminal of the selected cell for the user
terminal to access.

In this embodiment, the load balance parameters comprise
switching factor and frequency migration factor.

Thus, the acquisition unit 601 1s specifically configured to
acquire the session type of a session initiated by the user
terminal as needed, the session data rate R _, available to the
user terminal in the cell as well as a switching factor a_,,_,
a frequency migration factor a_ . ot the cell, and also acquire

the RAT session support level M, __ _ of the session type by
the cell.

The calculating unit 602 1s specifically configured to
calculate the session matching level for each cell based on
the expression of M, . =M, . R_ (1+a_ -a_,, ), wherein,
M_ the session matching level for the cell. Please refer to
preceding embodiments for details, and the description
thereof will be omitted herein.

Certainly, the network-side device also comprises a ses-

sion unit 607.

rat,s
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The session unit 607 1s configured to perform the admis-
sion control on the session accessing to the user terminal.
When the access 1s permitted, the user terminal 1s allowed to
access.

Further, in order to control the adverse eflects caused by
switching and to improve the spectral efliciency, 1t 1s pos-
sible to adjust the load balance parameters, 1.e. frequency
migration factor a_ . and switching factor a_,,,, so that the
system can automatically optimize the cell selection per-
formed by users. For instance, the frequency migration
tactor a_ ., will be adjusted 1t the spectrum possessed by a
cell or the load of a cell changes; and the switching factor
a.z, will be adjusted 1f the session i a cell switches
frequently. As shown 1n FIG. 6, the network-side device also
comprises a first adjusting umt 604 and a second adjusting
unit 605.

The first adjusting umt 604 1s configured to adjust the
frequency migration factor based on the spectrum resource
available 1n the cell.

The second adjusting unit 605 1s configured to adjust the
switching factor based on the session switching times of the
cell.

In this embodiment, the first adjusting unit 604 1s par-
ticularly configured to increase the Ifrequency migration
factor according to preset strategies, when the spectrum
resource available 1n the serving cell exceeds a preset first
available spectrum resource threshold value; and to reduce
the frequency migration factor according to preset strategies,
when the spectrum resource available 1n the serving cell 1s
less than a preset second available spectrum resource thresh-
old value; wherein, the first available spectrum resource
threshold value 1s larger than the second available spectrum
resource threshold value.

The second adjusting unit 605 1s particularly configured to
reduce the switching factor according to the predetermined
strategies when the number of switching times of a session
in the serving cell exceeds a preset first session switching
time threshold value; and to increase the switching factor
according to the predetermined strategies when the number
of switching times of a session 1n the serving cell 1s smaller
than a preset second session switching time threshold value;
wherein, the first session switching time threshold value 1s
larger than the second session switching time threshold
value.

Then the acquisition unit 601 1s also configured to acquire
the frequency migration factor dertved by the first adjusting
unit 604 and/or the switching factor of the second adjusting,
unit 605.

The calculating unit 602 1s also configured to calculate the
session matching level for the cell based on the acquired
session type, the session data rate available to the user
terminal in the cell and the adjusted frequency migration
factor and/or switching factor.

Further, during the selection of cells, if the selected cell 1s
overloaded and there i1s no spectrum resource available,
spectrum resource can be borrowed from adjacent cells. As
shown 1n FIG. 6B, the network-side device also comprises
a spectrum acquisition unit 606.

The spectrum acquisition unit 606 1s configured to select
the serving cell to access at the user terminal. Yet, when
there 1s no spectrum resource available, the unused spectrum
resource 1n the adjacent cells can be acquired.

The session unit 607 1s configured to determine whether
the unused spectrum resource 1n adjacent cells acquired by
the spectrum acquisition unit 606 satisiies the preset require-
ments of the session, and provide the session with the
unused spectrum resource.
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Alternatively, the spectrum acquisition unit 606 1s also
configured to acquire the used spectrum resource of adjacent
cells when there 1s no unused spectrum resource available 1n
adjacent cells or the unused spectrum resource available
cannot satisly the requirements of the session.

The session umt 607 1s also configured to provide the
session with the used spectrum resource, when the used
spectrum resource acquired by the spectrum acquisition unit
606 satisiy the predetermined strategies.

Further, the network-side device may also comprise a load
acquisition unit and a parameter calculating unait.

The load acquisition unit 1s configured to acquire the load
information of the serving cell and adjacent cells.

The parameter calculating unit 1s configured to calculate
the spectrum resource available in the serving cell and
adjacent cells based on the load information of the serving
cell and adjacent cells. In addition or alternatively, the
parameter calculating unit 1s also configured to set the first
available spectrum resource threshold value, the second
available spectrum resource threshold value, the first session
switching time threshold value and the second session
switching time threshold value according to the load infor-
mation of the serving cell and adjacent cells. Please refer to
the preceding embodiments for details, and the description
thereof will be omitted herein.

Alternatively, these parameters can also be calculated and
collected by other devices 1 addition to be calculated by
using the network-side device to set the first available
spectrum resource threshold value, the second available
spectrum resource threshold value, the first session switch-
ing time threshold value and the second session switching
time threshold value, and then the parameters can be pro-
vided to the network-side device. That 1s, the network-side
device may also comprise a parameter acquisition unit.

The parameter acquisition umt 1s configured to acquire
from the OAM the first available spectrum resource thresh-
old value, the second available spectrum resource threshold
value, the first session switching time threshold value and
the second session switching time threshold value of the cell.

The specific implementations for the above units may
refer to the preceding embodiments for details, and the
description thereol will be omitted herein.

The network-side device specifically may be a base
station of a cell (1.e. the cell mentioned 1n the preceding
method embodiments).

From above, the calculating unit 602 of the network-side
device 1n the present example can calculate the session
matching level for the cell based on the RAT session support
level of the cell, the session data rate available to the user
terminal in the cell and parameters like switching factor and
frequency migration factor of the cell. Then the transmission
unmit 603 transmits the session matching level to the user
terminal, so that the user terminal can flexibly select an
appropriate cell to access based on the session matching
level, while the session matching level for the cell 1s
changed by adaptively adjusting the load balance param-
eters, 1n order to adapt to various load conditions. Since the
user terminal selects the most approprate cell in the network
to access, the occurrence of the poor quality of conversation
caused by accessing to an overloaded cell will be avoided,
which 1s beneficial for reducing the call dropping rate/
blocking rate and increase the spectral efliciency.

Further, the spectral efliciency can be improved by bor-
rowing spectrum resource by the spectrum acquisition unit
when the cell 1s overloaded; the migration of the user
terminal can be launched only when there 1s no spectrum
resource that can be borrowed; and 1t can be automatically
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upgraded to a RAT network with a higher spectral efliciency
by 1ncreasing spectrum resource or RAT reallocation for

supporting the users, when the network cannot support the
users due to the heavy load in the whole network.

Embodiment 9

Correspondingly, the present embodiment also provides a
communication system, comprising any one of the user
terminals and at least two network-side devices which are
provided by the embodiments of the present application; for
instance, as follows: a user terminal configured to acquire
the session matching level for each cell, wherein the session
matching level 1s calculated based on a session type of the
session 1nitiated by a user terminal as needed, a session data
rate available to the user terminal 1n each cell and load
balance parameters of each cell; select a cell to access based
on the acquired session matching level. Wherein, the load
balance parameters comprise the switching factor and fre-
quency migration factor.

In this embodiment, the session matching level can be
calculated by the user terminal, or by the network-side
device. If the calculation i1s conducted by the user terminal
makes, the communication spec1ﬁcally can be as follows:
the user terminal 1s configured to acquire a session type of
the session mitiated by 1ts own as needed, a session data rate
available to the user terminal 1n each cell and load balance
parameters of each cell; calculate the session matching level
based on the session type, the session data rate available to
the user terminal in each cell and the load balance param-
eters of each said cell.

At this point, each network-side device 1s configured to
transmit to the user terminal the session data rate available
to the user terminal in the cell (1.e. the cell in which the
network-side device 1s resident) and the load balance param-
cters ol the cell (i.e. the cell .n which the network-side
device 1s resident). It needs to be further explained that since
the session 1s imitiated by the user terminal, the user terminal
itself may learn the session type of the session. Thus, for
saving the trafl

1c, there 1s no need for the network-side
device to notily the user terminal of the session type of the
session. Certainly, the network-side device may also trans-
mit the session type of the session to the user terminal.

For instance, the user terminal 1s speciﬁcally configured
to acquire the session type of the session initiated by 1ts own
as needed, according to the session type acqulre the RAT
session support level of the session type in each cell, a
session data rate available to the user terminal 1n each cell
and switching factors and frequency migration factors of
cach cell; then calculate the session matching level for the
cell based on the RAT session support level of each cell,
session data rate available to the user terminal 1n each cell
and switching factors and frequency migration factors of
cach cell. Please refer to the preceding embodiments for
details, the description thereot will be omitted herein.

If the session matching level 1s calculated by the network-
side device, the communication system may comprise any
one of network-side devices provided 1n the examples of the
present disclosure; 1.e. 1 addition to the communication
system mentioned above, the embodiments of the disclosure
also provide another kind of communication system, which
comprises the user terminal and at least two network-side
devices, as follows: each network-side device 1s configured
to acquire a session type of the session mitiated by the user
terminal of the serving cell (1.e. the cell 1n which the
network-side device 1s resident) as needed; a session data
rate available to the user terminal 1n the cell (1.e. the cell in
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which the network-side device 1s resident) and load balance
parameters of the cell; calculate the session matching level
for the cell based on the session type, the session data rate
available to the user terminal 1n the cell (1.e. the cell 1n which
the network-side device i1s resident) and the load balance
parameters of the cell (1.e. the cell in which the network-side
device 1s resident), transmit the acquired session matching
level to the user terminal so that the user terminal can select
a cell to access based on the session matching level.

Thus at this point, the user terminal i1s configured to
receive the session matching level transmitted by each cell,
and select a cell to access based on the session matching
level for each cell.

For instance, the network-side device 1s specifically con-
figured to acquire a session type of the session 1nitiated by
the user terminal as needed; acquire, based on the session
type, the RAT session support level of the session type by the
cell, the session data rate available to the user terminal 1n the
cell and switching factors, frequency migration factors in the
cell; then calculate the session matching level for the cell
based on the acquired RAT session support level of the cell,
the session data rate available to the user terminal and
switching factors, frequency migration factors in the cell.
Please refer to the preceding embodiments for details, the
description thereot will be omitted herein.

It 1s to be further explained that, for a purpose of saving
network resources, the network-side device can select a cell
for the user terminal according to the session matching level,
then notify the user terminal of the selected cell so that the
user terminal can access to the selected cell. That 1s, 1n
addition to the communication system mentioned above, this
embodiment also provides another kind of communication
system, which comprises the user terminal and at least two
network-side devices, as follows: each network-side device
1s configured to acquire a session type of the session mnitiated
by the user terminal of the cell (1.e. the cell in which the
network-side device 1s resident) as needed, a session data
rate available to the user terminal 1n the cell and load balance
parameters of the cell; calculate the session matching level
for the cell based on the acquired session type, the session
data rate available to the user terminal 1n the cell and the load
balance parameters of the cell; acquire the session matching
level for other cells; select a cell for the user terminal based
on the session matching level for the cell and other cells (i.e.
cells 1n which the other network-side devices are resident);
and notily the user terminal of the selected cell; the user
terminal 1s configured to receive the notification transmitted
by the network-side device within the cell (1.e. the cell n
which the user terminal 1s resident), wherein the notification
indicate the cell selected for the user terminal; and access
according to the notification, 1.¢. the user terminal can access
to the cell selected by the network-side device.

Further, in the three communication systems mentioned
above, 1 order to control the adverse effects caused by the
switching and to improve the spectral efliciency, the fre-
quency migration factor a_ .. and switching factor a_,  can
be adjusted, so that the system can automatically optimize
the cell selection by users. That 1s, the network-side device
1s configured to adjust the frequency migration factor a,_
based on the spectrum resource available 1n the cell, and
adjust the switching factor a_,,, based on the session switch-
ing times of the cell; the specific adjusting method can be
seen 1n preceding embodiments, the description thereof waill
be omitted herein.

Further, during the cell selection, if the cell which 1s
overloaded 1s selected, and there 1s no spectrum resource
available, the network-side device can borrow spectrum
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resource ifrom adjacent cells, 1.e. determine whether any
available unused spectrum resource 1s presented 1n adjacent
cells. ITf so and these spectrum resource can satisiy the
requirements of the sessions by users, the cell adds these
spectrum resource to 1ts own spectrum resource, the sum of
which can be supplied to the session. That 1s: the network-
side device 1s configured to acquire unused spectrum
resource available 1 adjacent cells when there 1s no spec-
trum resource available in the cell; determine whether the
acquired unused spectrum resource available in adjacent
cells satisty the preset requirements of the session, and
provide the session with the unused spectrum resource for
use.

If there 1s no unused spectrum resource available in
adjacent cells, or the unused spectrum resource cannot
satisty the requirements of the sessions, the used spectrum
resource will be borrowed from adjacent cells 1 addition to
the unused spectrum resource 1n adjacent cells. In terms of
borrowing the used spectrum resource, 1t 1s preferable to
select the spectrum with the highest transmission power 1n
the adjacent cells. Meanwhile, the transmission power on the
borrowed used spectrum resource 1s controlled, 1n order to
guarantee the interference with the adjacent cell to be within
an acceptable range. That 1s, the network-side device 1s also
configured to acquire the used spectrum resource in the
adjacent cell of the cell when there 1s no unused spectrum
resource 1n adjacent cells, or the unused spectrum resource
in the adjacent cell cannot satisty the requirements of the
sessions. If the used spectrum resource acquired satisfies the
preset strategies, the spectrum resource will be provided to
the session. In this embodiment, the preset strategies can be
set according to the actual requirements.

The implementing for the devices mentioned above may
refer to the preceding examples, the description thereot waill
be omitted herein.

From above, the communication system of this embodi-
ment calculates the session matching level for each cell
based on the RAT session support level of each cell, the
session data rate available to the user terminal 1n each cell
and parameters like switching factor and frequency migra-
tion factor of each cell. Then the user terminal can flexibly
select an appropriate cell to access based on the session
matching level for each cell, and change the session match-
ing level for the cell by adaptively adjust the load balance
parameters, 1 order to adapt to various load conditions.
Since the user terminal may select the most appropnate cell
in the network to access, the occurrence of a poor quality of
conversation caused by accessing to an overloaded cell will
be avoided, which 1s beneficial for reducing the call drop-
ping rate/blocking rate and increasing the spectral efliciency.
Further, 1t can also improve the spectral efliciency by
borrowing spectrum resource when the cell 1s overloaded.
The migration of the user terminal 1s launched only when
there 1s no spectrum resource that can be borrowed. Also, it
can be automatically upgraded to a RAT network with a
higher spectral efliciency by increasing spectrum resource or
R AT reallocation for supporting the users, when the network
cannot support the users due to the heavy load 1n the whole
network.

In summary, this solution can adaptively solve the prob-
lems of load imbalance, increase the spectral efliciency of
the system while guaranteeing the performance index like
the call dropping rate/blocking rate. This application with its
generality can be applied to homogeneous and heteroge-
neous networks.

It 1s to be understood by those skilled 1n the art that all or
parts of the steps of the various methods in the embodiments
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mentioned above can be accomplished 1n corresponding
hardware in a manner of instructing by programs. The
program can be stored in a readable storage medium of a
computer, and the storage medium may comprise Read Only
Memory (ROM), Random Access Memory (RAM), disk or
Compact Disc and the like.

The foregoing descriptions of this disclosure disclose a
method apparatus and system for accessing to a mobile
communication network has been described 1n detail. Sev-
eral embodiments are applied to illustrate the concepts and
implementations of the disclosure in the document. How-
cver, the embodiments of the disclosure are only used to
improve the understanding of the methods and core 1deas.
Meanwhile, 1t will be understood by those of ordinary skill
in the art that various changes in forms of implementation
and the range for application. In conclusion, it 1s to be
understood that the description above 1s not to limit the
scope of the disclosure.

What 1s claimed 1s:

1. A method for accessing to a mobile communication
network, the method comprising:

acquiring, by a user terminal, a session matching level for

cach of a plurality of cells that are calculated based on
a session type of a session 1mitiated by the user terminal
as needed, a session data rate available to the user
terminal 1 each cell, and load balance parameters of
each cell; and

accessing, by the user terminal, a cell selected according

to the session matching level for each cell, and
wherein acquiring the session matching level for each of
the plurality of cells comprises:
acquiring the session type of the session initiated by the
user terminal as needed, the session data rate avail-
able to the user terminal 1n each cell, and the load
balance parameters of each cell, wherein the load
balance parameters comprise a switching factor and
a Irequency migration factor;
deriving a Radio Access Technology (RAT) session
support level of the session type in each cell accord-
ing to the session type; and
calculating the session matching level for each cell
according to the RAT session support level for each
cell, the session data rate available to the user
terminal in each cell, the switching factor, and the
frequency migration factors 1n each cell.

2. The method according to claim 1, wherein acquiring the
session data rate available to the user terminal 1n each cell
comprises calculating the session data rate available to the
user terminal 1n each cell according to a Signal to Interfer-
ence plus Noise Ratio of the path from the user terminal to
cach of a plurality of base stations and a minimum resource
unit allocated to the session by each cell.

3. The method according to claim 1, wherein acquiring the
session matching level for each cell comprises receiving the
session matching level transmitted by each cell, and wherein
the session matching level for each cell 1s calculated based
on the session type of the session imitiated by the user
terminal as needed, the session data rate available to the user
terminal in each cell, and the load balance parameters of
cach cell.

4. The method according to claim 1, wherein accessing
the cell selected according to the session matching level for
cach cell comprises:

selecting the cell with a highest session matching level to

access; and

selecting to access the cell with a lightest load among the

cells.




US 10,021,633 B2

27

5. The method according to claim 4, wherein after select-
ing the cell with the highest session matching level to access,
the method further comprises selecting the cell with a next
highest session matching level to access 1f the access 1s
falled, and wherein the cell with the next highest session
matching level refers to the cell next to the cell with the
highest session matching level when the cells are arranged
in a descending order according to the session matching
level.

6. The method according to claim 1, wherein accessing
the cell selected according to the session matching level for
cach cell comprises:

selecting the cell with a highest session matching level to

access; and

randomly selecting to access any one of the cells with the

highest session matching level when there 1s more than
one cell with the highest session matching level.

7. A method for accessing to a mobile communication
network, the method comprising:

acquiring, by a network-side device, a session type of a
session 1nitiated by a user terminal, a session data rate
available to the user terminal in a serving cell, and a
plurality of load balance parameters of the serving cell;
calculating, by the network-side device, a session match-
ing level for the serving cell according to the acquired
session types, the session data rate available to the user
terminal 1n the serving cell, and the load balance
parameters of the serving cell,
wherein calculating the session matching level for each
cell comprises:
acquiring the session type of the session initiated by the
user terminal as need, the session data rate available
to the user terminal 1n each cell, and the load balance
parameters of each cell, wherein the load balance
parameters 1nclude a switching factor and a fre-
quency migration factor;

deriving a Radio Access Technology (RAT) session
support level of the session type 1n each cell accord-
ing to the session type; and

calculating the session matching level for each cell,
according to the RAT session support level for each
cell, the session data rate available to the user
terminal 1n each cell, the switching factor and the
frequency migration factors in each cell, and

wherein the method further comprises either:

transmitting the session matching level to the user
terminal so that the user terminal accesses to a
selected cell among a plurality of cells, wherein the
selected cell 1s selected according to the receirved
session matching level for each cell; or

acquiring session matching levels transmitted by other
cells, selecting, according to the session matching
levels for the serving cell and other cells, the selected
cell for the user terminal, and notitying the user
terminal of the selected cell for the user terminal to
access.

8. The method according to claim 7, wherein acquiring the
session data rate available to the user terminal 1n the serving
cell comprises calculating the session data rate available to
the user terminal 1n the serving cell according to a Signal to
Interference plus Noise Ratio of the path from the user
terminal to a base station of the serving cell and a minimum
resource unit allocated to the session by the serving cell.

9. The method according to claim 7, wherein the load
balance parameters include a frequency migration factor and
a switching factor, and wherein the method further com-
prises:
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adjusting the frequency migration factor based on a
spectrum resource available in the serving cell; and

adjusting the switching factor based on a number of
switching times of a session in the serving cell, and

wherein calculating the session matching level for the
serving cell based on the acquired session type, the
session data rate available to the user terminal, and the
load balance parameters comprises calculating the ses-
sion matching level for the serving cell according to the
acquired session type, session data rate available to the
user terminal 1n the serving cell, and adjusted fre-
quency migration factor and/or adjusted switching fac-
tor of the serving cell.
10. The method according to claim 9, wherein adjusting
the frequency migration factor based on the spectrum
resource available 1n the serving cell comprises:
increasing the frequency migration factor according to a
predetermined strategy when the spectrum resource
available 1n the serving cell exceeds a preset first
available spectrum resource threshold value; and

decreasing the frequency migration factor according to
the predetermined strategy when the spectrum resource
available 1n the serving cell 1s less than a preset second
available spectrum resource threshold value, and

wherein the first available spectrum resource threshold
value 1s larger than the second available spectrum
resource threshold value.

11. The method according to claim 10, further compris-
ng:

acquiring load information of the serving cell and adja-

cent cells; and

calculating the spectrum resource available in the serving

cell and the adjacent cells based on the load informa-
tion of the serving cell and the adjacent cells.

12. The method according to claim 10, further comprising
acquiring irom an Operation Administration and Mainte-
nance (OAM) module the first available spectrum resource
threshold value, the second available spectrum resource
threshold value, the first session switching time threshold
value, and the second session switching time threshold value
of the serving cell.

13. The method according to claim 10, further compris-
ng:

acquiring load information of the serving cell and adja-

cent cells; and

setting the first available spectrum resource threshold

value, the second available spectrum resource threshold
value, the first session switching time threshold value,
and the second session switching time threshold value
of the serving cell according to the load information of
the serving cell and adjacent cells.

14. The method according to claim 9, wherein adjusting
the switching factor based on the number of switching times
of the session 1n the serving cell comprises:

decreasing the switching factor according to a predeter-

mined strategy when the number of switching times of
the session 1n the serving cell exceeds a preset first
session switching time threshold value; and
increasing the switching factor according to the predeter-
mined strategy, when the number of switching times of
the session in the serving cell 1s smaller than a preset
second session switching time threshold value, and

wherein the first session switching times threshold value
1s larger than the second session switching times

threshold value.
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15. The method according to claim 7, wherein when the
terminal selects the serving cell to access, the method further
COmMprises:

acquiring an unused spectrum resource of adjacent cells

when there is no spectrum resource available in the °
serving cell; and

providing the unused spectrum resource to the session

when the acquired unused spectrum resource of adja-
cent cells satisfies preset requirements for the session.

16. The method according to claim 13, further compris-
ng:

acquiring a used spectrum resource 1n adjacent cells when

there 1s no spectrum resource available in adjacent
cells; and

providing the unused spectrum resource to the session

when the acquired used spectrum resource satisfies the
predetermined strategy.

17. The method according to claim 16, further comprising
updating a value of a switching counter after the user »¢
terminal accesses to the serving cell, wherein the switching,
counter 1s configured to count the number of switching times
in the serving cell 1n order to adjust the load balance
parameters.

18. The method according to claim 13, further compris- 25
ng:

acquiring a used spectrum resource 1n adjacent cells when

the spectrum resource available 1n adjacent cells does
not satisty the preset requirements of the session; and

providing the unused spectrum resource to the session 30

when the acquired used spectrum resource satisfies the
predetermined strategy.

19. A user terminal, comprising:

a memory comprising instructions; and

a processor coupled to the memory, wherein the nstruc- 35

tions cause the processor to be configured to:

acquire a session matching level for each of a plurality
of cells that are calculated according to a session
type of the session mitiated by a user terminal as
needed, a session data rate available to the user 40
terminal 1n each cell, and load balance parameters of
each cell; and

select a cell to access according to the session matching,
level for each cell that 1s acquired by the processor,

wherein the instructions cause the processor to be con- 45

figured to acquire the session matching level for each
cell comprises the instructions causing the processor to
be configured to:
acquire the session type of the session imitiated by the
user terminal as needed, the session data rate avail- 50
able to the user terminal 1n each cell, and the load
balance parameters of each cell, wherein the load
balance parameters include a switching factor and a
frequency migration factor;
derive a Radio Access Technology (RAT) session sup- 55
port level of the session type in each cell according
to the session type; and
calculate the session matching level for each cell,
according to the RAT session support level for each
cell, the session data rate available to the user 60
terminal in each cell, the switching factor and the
frequency migration factors in each cell.

20. The user terminal according to claim 19, wherein the
instructions further cause the processor to be configured to
receive the session matching level transmitted by each cell 65
that 1s calculated according to the session type of the session
iitiated by the user terminal as needed in each cell, the
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session data rate available to the user terminal 1n each cell,
and the load balance parameters of each cell.

21. The user terminal according to claim 19, wherein the
instructions further cause the processor to be configured to
select the cell with a highest session matching level to
access, and wherein when there 1s more than one cell with
the highest session matching level, the cell with a lightest
load among the cells 1s selected to access.

22. The user terminal according to claim 21, wherein the
instructions further cause the processor to be configured to
select a cell with a next highest session matching level to
access 1f the access 1s failed, and wherein the cell with the
next highest session matching level refers to the cell next to
the cell with the highest session matching level when the
cells are arranged 1n a descending order according to the
session matching level.

23. The user terminal according to claim 19, wherein the
instructions further cause the processor to be configured to:

acquire the session type of the session imitiated by the user

terminal as needed, the session data rate available to the
user terminal 1 each cell, and the load balance param-
eters of each cell; and

calculate the session matching level for each cell accord-

ing to the session type, the session data rate available
to the user terminal in each cell and the load balance
parameters ol each cell.

24. The user terminal according to claim 19, wherein the
instructions further cause the processor to be configured to
select the cell with a highest session matching level to
access, and wherein when there 1s more than one cell with
the highest session matching level, any one of the cells with
the highest session matching level 1s selected randomly to
access.

25. A network-side device, comprising:

a memory comprising instructions; and

a processor coupled to the memory, wherein the instruc-

tions cause the processor to be configured to:

acquire a session type of a session mitiated by a user
terminal as needed, a session data rate available to
the user terminal 1n a serving cell, and load balance
parameters of the serving cell; and

calculate a session matching level for the serving cell
according to the acquired session type, the session
data rate available to the user terminal in the serving
cell, and the load balance parameters of the serving
cell,

wherein the instructions cause the processor to be con-

figured to calculate the session matching level for each
cell comprises the mstructions causing the processor to
be configured to:
acquire the session type of the session 1mitiated by the
user terminal as needed, the session data rate avail-
able to the user terminal 1n each cell, and the load
balance parameters of each cell, wherein the load
balance parameters imnclude a switching factor and a
frequency migration factor;
derive a Radio Access Technology (RAT) session sup-
port level of the session type in each cell according
to the session type; and

calculate the session matching level for each cell,

according to the RAT session support level for each
cell, the session data rate available to the user
terminal in each cell, the switching factor and the
frequency migration factors 1n each cell, and
wherein the mnstructions further cause the processor to be
configured to either:
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transmit the session matching level to the user terminal
so that the user terminal accesses to a cell selected
according to the received session matching level for
each cell; or

acquire the session matching levels transmitted by
other cells, select a cell for the user terminal based on
the session matching levels for the serving cell and
other cells, and notily the user terminal of the
selected cell for the user terminal to access.

26. The network-side device according to claim 23,
wherein the load balance parameters include a frequency
migration factor and a switching factor, and wherein the
instructions further cause the processor to be configured to:

adjust the frequency migration factor based on a spectrum

resource available 1n the serving cell;

adjust the switching factor based on switching times of a

session 1n the serving cell;

acquire the frequency migration factor and/or the switch-

ing factor, and
calculate the session matching level for the serving cell
according to the acquired session types, the session
data rate available to the user terminal 1n the serving
cell, and the adjusted frequency migration factor and/or
adjusted switching factor.
27. The network-side device according to claim 26,
wherein the instructions further cause the processor to be
configured to:
increase the frequency migration factor according to
predetermined strategy when the spectrum resource
available i the serving cell exceeds a preset {first
available spectrum resource threshold value; and

decrease the frequency migration factor according to the
predetermined strategy when the spectrum resource
available 1n the serving cell 1s less than a preset second
available spectrum resource threshold value, and

wherein the first available spectrum resource threshold
value 1s larger than the second available spectrum
resource threshold value.
28. The network-side device according to claim 27,
wherein the istructions further cause the processor to be
configured to:
acquire load information of the serving cell and a plurality
ol adjacent cells; and

calculate the spectrum resource available in the serving
cell and the adjacent cells based on the load informa-
tion of the serving cell and the adjacent cells.

29. The network-side device according to claim 27,
wherein the instructions further cause the processor to be
configured to acquire from an Operation Administration and
Maintenance (OAM) node the first available spectrum
resource threshold value, the second available spectrum
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resource threshold value, the first session switching time
threshold value, and the second session switching time
threshold value of the serving cell.
30. The network-side device according to claim 27,
wherein the instructions further cause the processor to be
configured to:
acquire load information of the serving cell and a plurality
ol adjacent cells; and

set the first available spectrum resource threshold value,
the second available spectrum resource threshold value,
the first session switching time threshold value, and the
second session switching time threshold value accord-
ing to the load information of the serving cell and the
adjacent cells.

31. The network-side device according to claim 26,
wherein the instructions further cause the processor to be
configured to:

decrease the switching factor according to the predeter-

mined strategy when the number of switching times of
the session 1n the serving cell exceeds a preset first
session switching time threshold value; and
increase the switching factor according to the predeter-
mined strategy when the number of the switching times
of the session 1n the serving cell 1s smaller than a preset
second session switching time threshold value, and

wherein the first session switching time threshold value 1s
larger than the second session switching time threshold
value.

32. The network-side device according to claim 25,
wherein the instructions further cause the processor to be
configured to:

select the serving cell to access at the user terminal when

there 1s a spectrum resource available 1n the serving cell
and acquire the unused spectrum resource 1n a plurality
of adjacent cells of the serving cell when there i1s no
spectrum resource available in the serving cell; and
provide the unused spectrum resource to the session when
the acquired unused spectrum resource 1n the adjacent
cells satisfies a predetermined strategy of the session.

33. The network-side device according to claim 32,
wherein the instructions further cause the processor to be
configured to acquire the used spectrum resource of the
adjacent cells of the serving cell when there 1s no unused
spectrum resource available in the adjacent cells or the
spectrum resource available in the adjacent cells does not
satisty the requirements of the session, and wherein the
processor 1s Turther configured to provide the used spectrum
resource to the session when the acquired used spectrum
resource satisiies the predetermined strategy.
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